Memory conjunction errors occur when aspects of two different events are falsely recognized or recalled as having occurred as parts of the same event. One theoretical account of conjunction errors is rooted in traditional dual-process models of recognition judgments, in which responses are based on an item's familiarity or the retrieval of recollected details associated with the encoding of that item. We manipulated the familiarity of test probes by varying their semantic overlap with studied items, taking advantage of the inherent semantic transparency of compound words. Transparent compounds are those whose component parts (lexemes) are semantically related to the meaning of the entire word. In contrast, opaque compounds' lexemes do not contribute directly to the meaning of the compound. We showed that the familiarity of semantically transparent assembly lures created from their lexemes (study dog and house, test on doghouse) is greater than the familiarity of opaque assembly lures (study back and draw, test on drawback). A response-signal experiment revealed no evidence for the use of a recall-to-reject process for either semantically transparent or opaque lures.
Imagine learning that drinking wine reduces the risk of diabetes and that drinking coffee decreases cholesterol levels. Later, you nod in understanding when a friend tells you that she's avoiding coffee to reduce her risk of diabetes. Memory conjunction errors like this one occur quite frequently, and they are typically not experienced as errors. Given that people are usually unaware of their memory conjunction errors, understanding them is of obvious practical and theoretical significance. How do those false memories arise?
In the memory conjunction paradigm, participants study a series of items (e.g., compound words) and then take a recognition test. Conjunction lures are usually generated by combining features of two studied parent items (blackmail, jailbird) to create a new item (blackbird). Likewise, feature lures are made by combining a feature from one studied parent with a feature from a new item (blackboard ); new lures are composed of two novel features (shotgun). Conjunction errors occur when the participants falsely identify conjunction lures as previously studied items; feature errors are false alarms to feature lures.
The dominant explanation for memory conjunction errors is based on theories of recognition memory that assume that subjectively familiar memory probes are more likely to be called old. Conjunction lures are similar to two previously studied items, so they feel familiar and are likely to elicit false alarms (Jones, 2005; Jones & Atchley, 2002; Jones & Jacoby, 2001; Lampinen, Odegard, & Neuschatz, 2004) . Feature lures are similar to only one studied item and yield fewer errors. New lures are not similar to any studied items and elicit the lowest error rate.
According to dual-process theories of recognition memory, judgments can be based on an item's familiarity or on the results of a recollective process (see Yonelinas, 2002 , for a review). For a studied item, recollection of episodic details can support a probe's familiarity via a recallto-accept process. In contrast, for both conjunction lures and feature lures, recollection of a parent item provides evidence that the lure was not studied; this process has been termed recall-to-reject (e.g., Rotello & Heit, 1999) . In principle, false recognition of conjunction and feature lures could be reduced with a recall-to-reject process. Indeed, some studies have shown that the use of recall-toreject reduces the conjunction error rate (e.g., Lampinen et al., 2004) , especially with very short lags between the presentations of the parent and the lure (Jones & Atchley, 2006) . Overall, however, it is apparent that either a recall-to-reject strategy is not used by the majority of participants facing conjunction lures or it is used quite ineffectively, because the conjunction error rate is substantial in most studies.
Participants face the challenge of identifying the source of the familiarity of the conjunction lure, which varies with its orthographic/phonemic and conceptual overlap with the studied items. Errors are higher when the conjunction lures are created from lexical morphemes, or lexemes, of compound words rather than nonmorphemic syllables (Jones, Brown, & Atchley, 2007) . That is, false alarms are higher to crossbow after studying crossroad and rainbow than to custom after studying custard and phantom. One possible explanation is that the lexically based lures are more semantically related to the parents than are the syllable-based lures. Ghatala, Levin, Bell, Truman, and Lodico (1978) found a higher error rate to conjunction lures when their participants were urged toward an interpretation of the lexemes that was consistent retrieval cue for the studied item. In Experiment 2, we evaluated the role of recall-to-reject processing using a response-signal paradigm. We begin, however, by describing a norming study on the compound word pool from which we drew our items.
StiMuluS NoRMiNg

Method
Participants. Forty University of Massachusetts undergraduates participated for extra credit in their psychology courses. All of them were native speakers of English.
Procedure. The participants saw 80 compound words, 1 at a time. All 80 of these stimuli appear as unhyphenated single words in the online Merriam-Webster dictionary (www.merriam-webster .com). For each word, the participants gave a transparency rating on a 7-point scale (1, the word is very opaque; 7, the word is very transparent), and then they judged its familiarity and concreteness, also on 7-point scales. Transparency was described as the degree of semantic relationship between the two lexemes of the compound and the whole word; examples were provided for both transparent and opaque compounds.
Results
We defined transparent compounds as those with an average transparency rating greater than 4.50 (M 5 6.10, SD 5 0.41). Opaque compounds had ratings lower than 4.50 (M 5 2.70, SD 5 0.76). Transparent and opaque compounds also differed significantly in their mean familiarity ratings (opaque, M 5 5.17, SD 5 1.13; transparent, M 5 6.34, SD 5 0.56) [t(39) 
ExPERiMENt 1
In Experiment 1, we examined the role of semantic transparency in memory error rates. A study list of short singletons (e.g., tooth), long singletons (e.g., secretary), and compound words (e.g., beeline) was created. Two types of critical lures were created. Disassembly lures were individual lexemes of studied compound words, tested separately (e.g., study doghouse, test on dog and house). More false alarms were expected to disassembly lures from transparent compounds than to those from opaque compounds. Assembly lures were compound words created from studied lexemes (e.g., study draw and back, test on drawback). We predicted that transparent assembly lures would elicit more errors than would opaque assembly lures. Our predictions are focused on these error rates, since there is no reason to think that the transparency of a studied compound would influence the probability that it would be correctly recognized (transparent compounds do not share any more semantic features with themselves than do opaque compounds). Similarly, error rates to completely new lures, those unrelated to any studied items, would not be expected to vary with semantic transparency. Jones and Atchley (2006) found that the probability of a conjunction error was predicted by the associative strength from the first lexeme either to the second lexeme or to the compound. The degree of semantic overlap between one or more of the studied parent compounds (wildfire, nightlife or businessmeeting, chairman) and the associated lures (low overlap, wildlife; high overlap, businessman) also influences the false alarm rate to conjunction and feature lures (Leding, Lampinen, Edwards, & Odegard, 2007; Odegard, Lampinen, & Toglia, 2005) .
Method
Our goals were to evaluate the familiarity-based account of memory conjunction errors and to assess the use of a recall-to-reject process in these judgments. We manipulated the semantic overlap of the studied items and their lures by varying their semantic transparency, on the assumption that both familiarity-based responding and use of recall-to-reject would be enhanced by greater semantic overlap. Transparent compound words are those for which both lexemes contribute to the overall meaning of the word; opaque compound words are those for which the lexemes do not contribute to the meaning of the word (e.g., Jarema, Busson, Niklova, Tsapkini, & Libben, 1999) . For example, doghouse is transparent, because the compound is semantically related to both lexemes (i.e., doghouse literally means a house for a dog). In contrast, blackmail is opaque, because the compound is semantically and conceptually unrelated to the lexemes (i.e., blackmail has little relation to either black or mail ).
Semantic transparency is defined by the semantic overlap of the compound words and their lexemes; therefore, it is related, but not identical, to the semantic overlap shared by sets of compound words (Leding et al., 2007; Odegard et al., 2005) . For example, candlestick is semantically transparent regardless of whether it occurs in a low (slapstick) or high (candlewax) overlap context; shortbread is semantically opaque in both low (shortcoming) and higher ( flatbread ) overlap contexts. Whereas semantic overlap is relevant in most studies of conjunction error rates, in which conjunction lures are created by rearranging the lexemes of two studied parent words, in the present experiments we focused on the semantic relationship between the lexemes and the compound. As we will describe in detail later, we extended the design of Jones et al. (2007, Experiment 3) to include semantic transparency: Participants were tested on the lexemes of studied compounds that varied in their transparency, and both transparent and opaque compound lures were created by combining individually studied lexemes.
We predicted that semantic transparency would affect the memory activation and perceived familiarity of compounds and lexemes. If the familiarity-based account of memory conjunction errors is correct, the transparency of the studied compounds should influence conjunction error rates. We evaluated this hypothesis in Experiment 1. Semantic transparency should also influence recollection, since greater semantic overlap would provide a better Altogether, the study list contained 100 items: 30 compound words (half opaque), 40 lexemes of compound words (half with opaque parents), and 20 long and 10 short filler words. The order of the study items was randomized for each participant. Four additional short filler words were used as primacy and recency buffer items.
The test list contained 110 test items, shown schematically in Table 1 . There were 50 compound words (20 targets, 20 lures, and 10 assembly lures) and 60 singletons (20 targets, 20 lures, and 20 disassembly lures). Within each class of test item, half of the probes were opaque or had opaque parents; the others were transparent or had transparent parents. Test order was randomized for each participant.
Procedure. The participants studied a list of words one at a time, centered on a computer screen, for 2,000 msec each with an interstimulus interval of 1,000 msec; they were asked to learn the words for an upcoming recognition test. After viewing the study list, the participants were given a 10-word practice test composed of filler words, followed by the 110-item test list. For each test probe, the participants made an unspeeded old-new recognition judgment, followed by a confidence rating (1, sure new; 6, sure old ). Because we did not want to influence the participants' encoding of the compound words and their lexemes, the participants were not told that there would be assembly or disassembly lures on the test.
Results
The mean proportion of old responses to each stimulus class is shown in Table 2 . As was expected, old-new recognition accuracy did not differ with semantic transparency: The probability of an old response was greater for targets ( All were native English speakers, and none had participated in the norming study.
Stimuli and Design. The stimulus structure for Experiment 1 is shown in Table 1 , along with example stimuli of each type. There were 80 compound words, half opaque (mean transparency 5 2.72) and half transparent (mean transparency 5 6.06; see the Appendix); compounds were randomly assigned to conditions for each participant. Twenty compounds (half opaque) were studied and tested as compounds (compound targets); an additional 20 (half opaque) served as compound lures on the test. Ten compounds (half opaque) were studied as compounds but split into their component lexemes (disassembly lures) at test. Ten compounds (half opaque) were broken into their component lexemes for the study phase but were tested as compound words (assembly lures). Ten compounds (half opaque) were broken into their component lexemes both at study and at test; for clarity, we will call these singleton targets. The remaining 10 compounds (half opaque) were not studied but were broken into their component lexemes and appeared as singleton lures on the test. Although the notion of transparency is irrelevant for the singletons, we nonetheless treated those taken from opaque and transparent compounds differently in the data summary (and in Table 1 ). Doing so allowed us to evaluate whether any uncontrolled differences in the stimuli (e.g., letter bigram frequency) influenced the memory judgments.
The opaque and transparent compounds were matched on mean number of letters (opaque, M 5 8.9; transparent, M 5 8.6), number of syllables (opaque, M 5 2.1; transparent, M 5 2.2), and, to the extent possible, Kučera-Francis (1967) frequency (opaque, M 5 10.3; transparent, M 5 9.0; although most of the compounds were not listed in the norms). The lexemes of the compounds were also matched on mean number of letters (M 5 4.3 for those with opaque parents, M 5 4.5 for those with transparent parents), number of syllables (opaque parents, M 5 1.1; transparent parents, M 5 1.1), and Kučera-Francis frequency (opaque, 1 M 5 98.0; transparent, M 5 73.9) [t(137) 5 1.09, p . .25, d 5 .18]. Equating the compounds on the linguistic frequency of their component lexemes is particularly important, because lexical decision times, naming times, and patterns of eye movements in the reading of compound words all vary with the frequency of the lexemes (e.g., Juhasz, Starr, Inhoff, & Placke, 2003) .
There were also 34 singletons that appeared only at study and on the practice test. Fourteen singletons were one-syllable short words (mean length 5 4.7 letters); 20 were long words with three or four syllables (e.g., secretary). The long singletons were matched with the compound words in terms of number of letters (M 5 8.7) and part of speech. constructed from studied lexemes (assembly lures). This finding may explain some of the variability of false alarm rates to feature lures (Jones & Jacoby, 2001) , which are composed of one studied lexeme and one novel lexeme: If the studied lexeme is part of a transparent compound, the expected feature error rate will be higher than if the studied lexeme has an opaque parent. Therefore, studies in which the majority of studied compounds are semantically transparent are likely to yield higher feature error rates than studies in which the compounds are primarily opaque; in the latter case, the feature error rate would be near the false alarm rate to completely novel compounds.
The finding that assembly lures were judged old more often than novel compounds is surprising, given that all study items were randomly distributed in the study list. That is, even though house could be presented early in the study list, and dog might not occur until much later, the participants were still more likely to respond with a false alarm to the assembly lure doghouse than to a new compound word that was not previously studied (see also Jones et al., 2007, Experiment 3) . Assembly errors also showed an effect of transparency: Transparent assembly lures elicited false alarms more often and with greater confidence than opaque assembly lures.
The lexemes of opaque compounds yielded very low false alarm rates, which did not differ from the false alarms to completely novel lexemes, a result with several possible causes. Opaque features may have been treated as if they were new because they did not seem familiar, or they may have felt familiar but were nonetheless rejected with a recall-to-reject process. We find the second explanation implausible, because the rate of highly confident correct rejections did not differ with semantic transparency; thus, there is no evidence that the use of recall-to-reject processing varied with transparency. Nonetheless, we tested this hypothesis directly in Experiment 2. A third explanation for the results of Experiment 1 is that the lexemes of transparent and opaque compounds, as well as the compounds themselves, vary both in relative familiarity and in how easy they are to recollect. Opaque compounds, but not their lexemes, might be easy to recollect, whereas both transparent compounds and their lexemes might be easy to recall. Thus, familiarity-based processing and recall-toreject may trade off in complex ways.
ExPERiMENt 2
In Experiment 2, we examined the role of recall-toreject in the judgments of disassembly lures using a
The nominal difference in the linguistic frequencies of the component lexemes cannot account for the observed differences in false alarm rates to disassembly lures: In general, lower frequency words yield a lower false alarm rate (e.g., Glanzer & Adams, 1990; Wixted, 1992) , whereas the lexemes of our transparent (and nominally lower frequency) compounds elicited more false alarms. No other stimulus difference appears to account for our data either. A correlational analysis across the stimuli revealed that the disassembly error rate was significantly correlated with the transparency of the parents (r 5 .38, n 5 60; χ 2 5 8.98, p 5 .003, φ 5 .39), but not with either familiarity (r 5 .08) or concreteness (r 5 .04). (We did not run a parallel analysis on the responses to assembly lures, because they were created from studied lexemes, for which we do not have transparency, familiarity, or concreteness ratings. Finally, because the use of recall-to-reject would influence the probability that a lure is confidently rejected (Rotello, Macmillan, & Van Tassel, 2000) , we evaluated whether transparent assembly or disassembly lures were labeled sure new more often than opaque assembly or disassembly lures. They were not. The probability that assembly lures were rejected with the highest confidence did not differ with semantic transparency (opaque, 
Discussion
Our primary result was that semantic transparency affected the false alarm rate to lexemes of studied compounds (disassembly lures) and to unstudied compounds targets on the recognition test. Twenty additional compound words (half opaque) served as compound lures on the test. The participants also studied 30 long and 30 short filler words (randomly chosen from the stimulus set for each participant); 20 of each type were selected to be filler targets on the recognition test. Twenty long and 20 short additional filler words served as filler lures. The long fillers were most similar to the compound words in mean length (M 5 8.2 letters vs. Ms 5 8.6 and 8.9 for opaque and transparent compounds, respectively) and number of syllables (M 5 2.9 vs. Ms 5 2.1 and 2.1); and short fillers were most similar to the disassembly lures in mean length (M 5 4.2 letters vs. Ms 5 4.6 and 4.3 for lexemes with opaque and transparent parents, respectively) and number of syllables (M 5 1.0 vs. Ms 5 1.1 and 1.2 for lexemes with opaque and transparent parents, respectively).
Finally, each participant studied 20 critical compound words that were broken into their component lexemes on the recognition test (disassembly lures). These critical compounds were carefully matched on a number of relevant dimensions, so all of the participants studied the same 20 critical compounds and were tested on the same 40 disassembly lures. The critical compounds were matched on familiarity (opaque, M 5 6.14; transparent, M 5 6.22) and concreteness (opaque, M 5 5.92; transparent, M 5 5.97), but differed in semantic transparency (opaque, M 5 2.72; transparent, M 5 6.22). In addition, these compounds' lexemes matched closely on mean linguistic frequency (opaque, M 5 65.4; transparent, M 5 59.1), word length (opaque, M 5 4.6 letters; transparent, M 5 4.3 letters), and number of syllables (opaque, M 5 1.1; transparent, M 5 1.2).
In all, the study list consisted of three blocks of 100 unique words: The 40 compound words (half opaque) and 60 fillers (30 long, 30 short) appeared once in each block. The study order within each block was randomized for each participant. Four additional words were used as primacy and recency items.
The test list consisted of 160 items. Sixty test probes were targets (20 long and 20 short fillers, 10 transparent and 10 opaque compounds), 60 were completely new lures (20 long and 20 short fillers, 10 transparent and 10 opaque compounds), and the remaining 40 test probes were disassembly lures (half from opaque parents). The test order was randomized for each participant, except that the first 16 test trials were always fillers.
There were six response-signal conditions: 150 msec (n 5 14), 200 msec (n 5 16), 250 msec (n 5 15), 325 msec (n 5 18), 450 msec (n 5 14), and 2,000 msec (n 5 15); the participants were randomly assigned to these conditions.
Procedure. All of the participants started with a 30-item training block on the response-signal procedure. Each training trial began with a fixation cross ("1") presented in the middle of the screen. Then a practice word ("yes" or "no") appeared on the screen for 150, 200, 250, 325, 450, or 2,000 msec, depending on the response-signal condition. Next, a visual mask appeared ("*******") simultaneous with an auditory cue (a computer click) to signal the participant to response-signal paradigm. Because the lexemes of studied transparent compounds apparently feel familiar, errors to transparent disassembly lures are expected to occur readily at short response-signal lags when familiarity-based responses dominate (i.e., prior to about 600 msec of total processing time [signal lag 1 response time]; Dosher, 1984; Hintzman & Curran, 1994) . If a recall-to-reject process is used, those errors will decrease at longer response-signal lags, and more so than for the unrelated novel lures, since recollection of the studied word allows specific rejection of the related lure (e.g., Hintzman & Curran, 1994; Rotello & Heit, 1999) . In contrast, in Experiment 1, the lexemes of studied opaque compounds apparently did not feel familiar, so we predicted that opaque disassembly errors would be minimal at all signal lags. It was possible, however, that there would be more complex changes in responding over time. To maximize the efficacy of recall-to-reject, we presented study items three times each (Jones, 2005; Jones & Jacoby, 2001) ; in a similar response-signal study, Jones et al. (2007, Experiment 3) failed to find evidence for recall-to-reject when items were studied only once.
Ideally, response-signal experiments map out the full time course of the underlying memory processes for individual participants, using many trials of each stimulus type at each signal lag. Given our limited materials, we used a between-subjects design (see also Jones et al., 2007) and a set of response-signal lags intended to capture the growth of the familiarity-based responses (i.e., lags up to 450 msec, yielding total processing times that were about 600 msec), as well as a long lag (2,000 msec) intended to capture the full contribution of recall-to-reject processing.
Method
Participants. Ninety-two University of Massachusetts undergraduates participated for cash or extra credit in their psychology courses. All of the participants were native English speakers; none had participated in the earlier experiments.
Stimuli and Design. The stimulus structure for Experiment 2 is shown in Table 3 , along with example stimuli of each type. Sixty compound words and 100 fillers were used (see the Appendix). Half of the compound words were opaque (mean transparency 5 2.35, SD 5 0.70); half were transparent (mean transparency 5 6.05, SD 5 0.39). For each participant, 10 opaque and 10 transparent compound words were selected for study; these items appeared as compound 
Discussion
Experiment 2 replicated Experiment 1 in showing a higher false alarm rate for lures that were semantically related to their parents (transparent compounds). There was no evidence for the use of recall-to-reject processing for either type of disassembly lure, which replicates Jones et al.'s (2007, Experiment 3) single-presentation results with multiple study repetitions. Thus, the lack of recall-to-reject processing with conjunction lures is probrespond. The participants pressed the "/" button if the practice word was "yes" (meaning that it had been studied) and the "z" button if the word was "no" (new); they were told to respond within 350 msec of the click. If they responded prior to the signal, the response was ignored; if they responded more than 350 msec after the signal, warning feedback ("Too slow!") appeared on the screen for 2,000 msec prior to the next trial. Most of the participants responded within the desired time window after about 10 practice trials. The participants repeated the training block if they missed the window on more than half of the training trials.
In the study phase, the participants were shown a list of 304 study items: two primacy words, two recency words, and three contiguous blocks of the 100 unique study items, each in a different random order. Each word was shown in the middle of the screen for 1,500 msec, with a 1,000-msec interstimulus interval. The participants were told that each word would be presented three times and that they would be tested on their memory for the words using a speeded recognition test like they had practiced in the training block. Immediately following the study list, the participants took a 160-item recognition test using the same response-signal procedure as in the training block. The participants were asked to decide whether each test probe had appeared on the study list and to respond within 350 msec of the signal. Feedback was provided for responses that were too slow, and those responses were not recorded.
Results
Missing data, from slow responses, constituted 12.8%, 14.8%, 8.1%, 10.5%, 9.0%, and 6.1% of trials over the lag conditions. These proportions are similar to those in related experiments (Rotello & Heit, 1999) .
The probability of an old judgment to compound words and long fillers is shown in Figure 1A The critical data are the responses to the disassembly lures, which are most comparable to the short filler lures. The probability of an old judgment to these lures is shown in Figure 1B as a function of response-signal lag. Overall, the error rates differed with the type of lure [F(2,172) There is no evidence that the false alarm rate to disassembly lures decreased over response-signal lag at a faster rate than that to short filler lures; therefore, there is no evidence for the use of a recall-to-reject process for these lures (Rotello & Heit, 1999 parent and opaque stimuli have different consequences for judgments of semantically related lures. Transparent compounds and their lexemes share more semantic features than opaque compounds and their lexemes, which apparently leads to greater subjective familiarity of the lexemes of transparent compounds. Thus, the error rates to semantically related lures (i.e., assembly or disassembly lures) increased with the degree of semantic transparency. Transparency has not been controlled in previous studies of memory conjunction errors and may explain some of the variability in the feature error rates that has been observed (Jones & Jacoby, 2001) .
The observation that episodic memory is highly constrained by semantic information has been consistently observed in the false memory literature (e.g., Roediger & McDermott, 1995) . However, little research has been conducted to distinguish among types of semantic relations and their effects on episodic memory. In the memory conjunction paradigm, there are at least three types of semantic relations to consider: (1) parent-parent, (2) parentconjunction lure, and (3) parent-lexeme. Each of these relationships has been shown to affect the observed error rates. Hannigan and Reinitz (2003) found that conjunction lures made from two similar parents yielded higher false alarm rates than those created from dissimilar parents. Odegard et al. (2005) and Leding et al. (2007) found that higher semantic overlap between the parents and their conjunction lures resulted in fewer errors to those lures. Finally, the present experiments revealed that the false alarm rate to semantically related lexemes is higher than to semantically unrelated lexemes. In other words, the individual components of transparent compounds appear to elicit a greater sense of familiarity than do the components of opaque compound words. The semantic relationship between the parents and the lexemes also affects the error rates to assembly lures created from those lexemes. In contrast to the conclusion drawn by Jones et al. (2007) , who did not manipulate semantic transparency, our data indicate that conceptual overlap strongly influences the error rates to both assembly and disassembly lures.
The familiarity-based account of conjunction errors (e.g., Jones, 2005) requires some elaboration to fully account for our data. It is not sufficient to consider the number of items to which a test probe is similar, which was equated for our transparent and opaque compounds. Rather, the familiarity of a given lure depends on the semantic relationship of that lure to its parent(s). Our experiments cannot distinguish whether that semantic relationship has its effect during encoding (via spreading activation, as in the source of activation confusion model; Reder, Park, & Kieffaber, 2009) , during retrieval (via a similarity-based calculation of familiarity, as in the global matching models; see Clark & Gronlund, 1996 , for a review), or both. We can rule out one retrieval-based process, however: These data join others in failing to provide evidence for the use of a recall-to-reject process in judgments of semantically related lures. The failure of our participants to use recall-to-reject processing is noteworthy, given that our experimental conditions encouraged recall-to-reject processing (multiple repetitions of studied items, lures that provided potentially strong reably not attributable to the weak retrieval cue provided by a conjunction lure to the parent compounds. Lures with transparent parents are semantically related to, and presumably good retrieval cues for, those parents, yet no recall-to-reject processing was observed. Because there were no reliable effects of signal lag on the error rates to short filler or disassembly lures, there was also no clear evidence for complex trade-offs of familiarity and recollection as a function of processing time.
The lack of evidence for the use of a recall-to-reject process is somewhat surprising in light of previous data on the probability of recalling a studied parent when faced with a test lure: Participants are sometimes more likely to correctly reject a conjunction or feature lure if they can report at least one of the parent words from which the lure was created (Lampinen et al., 2004) . In other studies, however, it has been found that the encoding task affects the probability of recalling a parent word (deeper encoding leads to better recall) without decreasing the associated conjunction error rates (Arndt & Jones, 2008; Jones et al., 2007 , Experiment 1, reported an analogous finding in a recognition task). Our data suggest a similar disconnect between recall rates and error rates: Transparent parents should be easier to recall than opaque parents, because they share with their lexemes both semantic and orthographic/phonemic features, yet the error rates provide no evidence that such recall changes the memory judgments. The false alarm rates decreased with additional processing time (i.e., at the longer response-signal lag), but the rate of decline did not vary across lure types. There is no evidence that the participants used a recall-toreject process to facilitate rejection of disassembly lures with transparent or opaque parents, even though the parent compounds were studied multiple times.
One might argue that by mixing compound words and singletons, we have discouraged the use of recall-to-reject processing, because recall-to-reject would only help the participants on a fraction of the trials (see , for a similar argument comparing response-signal and ROC evidence on recall-to-reject). Moreover, we did not explicitly instruct the participants to use a recallto-reject process; such instructions have been shown to increase the evidence for recollection . Future experimenters could certainly explore the consequence of those design choices on the use of recallto-reject processing. A possible outcome of those experiments is that the false alarm rate to the disassembly lures with transparent parents may be reduced as recall-to-reject processing is increased. Such a finding would not detract from our primary result, of course, which is that semantic transparency affected familiarity-based processes and dramatically increased the false alarm rate.
gENERAl DiSCuSSioN
Opaque compound words contain lexemes that are unrelated to the compound, whereas the lexemes of transparent compound words give rise to the meaning of the compound. Memory was similar for studied and novel compounds of these two stimulus types. However, trans- 
